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GROUNDWORK
The Relationship of Emotions and Burnout to Medical Students’ Academic
Performance
Justin Burra and Gary L. Beck Dallaghanb
aUniversity of Nebraska College of Medicine, Omaha, Nebraska, USA; bEducational Scholarship and Research Associate Professor of
Pediatrics, UNC School of Medicine, Chapel Hill, North Carolina, USA
ABSTRACT
Phenomenon: Medical school curricula challenge even the most adept learner, potentially
leading to feelings of burnout. When faced with uncertainties in a new curriculum, confi-
dence in achieving academic goals may be threatened. We previously found associations
between academic performance and pride, hope, anxiety, and shame in medical students.
Are these emotions still associated in the context of an evolving curriculum? Approach: All
1st- and 2nd-year medical students were invited to participate in a survey study (n¼ 264).
Year 1 students were in the first semester of the new curriculum. The Hope, Pride, Shame,
and Anxiety subscales of the Achievement Emotions Questionnaire and the Maslach
Burnout Inventory (MBI) General Survey for Students were administered in fall 2017.
Academic performance (semester overall percentage) was matched to participants complet-
ing all 4 questionnaires. Descriptive and inferential statistics were used to analyze the
results. Findings: Response rates for those who completed every survey administered was
18.5%. Combined data from the classes revealed relationships between academic perform-
ance with MBI subscale-professional efficacy (r ¼ .577), hope (r¼ .497), pride (r¼ .411), anx-
iety (r ¼ .307), and shame (r ¼ .402). Upon analyzing data from each class, professional
efficacy (M1: r ¼ .535; M2: r ¼ .674) and pride (M1: r ¼ .591; M2: r ¼ .450) were correlated
to academic performance. In a stepwise regression model, professional efficacy was the only
predictor of academic performance (B ¼ .560, t¼ 3.82, R2 ¼ .31). Insights: When faced with
challenges from medical school, positive emotions strengthen self-efficacy, allowing students
to identify strategies to accomplish academic goals. Although it is important to acknow-
ledge the emotions that students experience, our finding that professional efficacy was the
most significant predictor of academic performance suggests the need for strategies to
enhance self-efficacy. Use of flipped classrooms or problem-based learning offers opportuni-
ties for cognitive appraisal to foster their self-efficacy.
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Medical education has been undergoing reform
throughout the nation. The American Medical
Association has partnered with 32 medical schools in an
effort to make this process more approachable.1
According to the Liaison Committee on Medical
Education’s Annual Medical School Questionnaire,2 of
136 medical schools surveyed, 93.4% were implementing
or planning to implement a curriculum change in
2012–2013. This shift in curricula comes at a time when
medical student wellness is being studied extensively.
Over the past decade, research about medical stu-
dent wellness has been increasingly reported.3–7
Medical students encounter high rates of burnout.
Dyrbye et al. showed that 49.6% of medical students
experience burnout and 11.2% exhibit suicidal
ideation.8 Furthermore, burnout and emotional states
of medical students have been studied as predictors of
future well-being of practicing physicians.9 A similar
study in 2010 demonstrated 52.8% of medical students
exhibiting burnout, with higher rates of burnout con-
tributing to unprofessional conduct and less altruistic
views of the physician’s role in a patient’s health.3
It is not surprising that learners experience a wide
range of emotions given the pressures of doing well in
medical school.10 Even so, because of the intensity of
medical school curricula, these emotional responses
may be heightened, perhaps even further by a newly
implemented curriculum.
High rates of burnout are also concerning because
medical students’ emotions are negatively affected at a
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time when they are learning to care for others, with
these emotions affecting learning achievements. For
instance, enjoyment and hope have been tied to
higher academic achievement, whereas hopelessness
and boredom have been correlated to lower academic
achievement.11 Emotional exhaustion is one of the
three dimensions of burnout, according to Maslach.12
In this way, burnout may affect academic achievement
through emotional mechanisms. Emotions have been
defined in very general terms of affective contexts,
states, and experiences.13 Artino et al.10 further con-
ceptualized emotions as a psycho-physiological change
in response to meaningful situations. Research has
shown that emotions can impact perception and
information processing, memory retrieval, and cogni-
tive load.13,14
Because of the impact that emotions can have on
student performance, Pekrun et al.11 further investi-
gated the emotions tied directly to achievement activ-
ities. The control-value theory of achievement
emotions was constructed based on a two-by-two
matrix of control attributions and value appraisals.15
This defined emotional responses based on the per-
ceived control in situations and subjective value
ascribed to the transaction. These emotions may have
been the result of specific events or recurring
arousals.16 Therefore, if there was perceived control of
an activity and it was appraised as valuable, then posi-
tive-activating emotions were elicited, such as enjoy-
ment or pride.17 Conversely, if perceived control is
low and the activity is perceived as not valuable, nega-
tive-activating emotions are elicited, such as shame or
anxiety. Implementation of new curricula may reduce
students’ perceived control at a time when they are
already exhibiting high rates of emotional exhaustion,
thus stimulating negative affect, increasing burnout,
and reducing academic achievement.
The Achievement Emotions Questionnaire was
administered to our medical students in a previous
study.18 This descriptive study sought to identify
which, if any, of the achievement emotions were most
closely associated with anatomy course performance.
We found that four emotions were significantly asso-
ciated with anatomy academic performance: hope,
pride, anxiety, and shame. We ultimately found that
pride was the best predictor of academic performance.
Not unlike other medical schools, our midwestern
public medical school has traditionally presented a
subject-based curriculum (e.g., Anatomy, Physiology,
Neuroanatomy, and Biochemistry are taught individu-
ally). This curriculum was lecture based, with little
small-group engagement. Recent curricular reforms
based on Knowles’ adult learning theory19 integrated
clinical and basic science material in the first
18months of medical school. Applying basic science
foundational knowledge in clinical contexts was
thought to aid in encoding material by making it rele-
vant to their career goals.19 In addition, more small-
group, interactive sessions were planned to allow use
of spaced practice, elaboration, and retrieval.20
Curricular changes presented an opportunity to
investigate achievement emotions and burnout associ-
ated with academic performance of medical students
in two distinct curricula. Year 1 medical students’
expectancy and competency perceptions may be
impacted by frustration and anxiety because they are
forging new territory. Year 2 students in the legacy
curriculum have the luxury of advice from their pred-
ecessors, which may mitigate cognitive appraisals and
achievement emotions.
The purpose of this research was to identify stu-
dents’ emotion states in the new curriculum and 2nd-
year students in the legacy curriculum. Our research
questions were as follows: What is the relationship
between achievement emotions, burnout, and aca-
demic performance? Are the relationships between
achievement emotions, burnout, and academic per-
formance different based on year in the curriculum?
What is the association between specific achievement
emotions or burnout subscales with academic
performance?
Methods
Sample
The convenience sample consisted of medical students
enrolled in a state-funded Midwest medical school.
Inclusion criteria consisted of any student actively
enrolled in Years 1 and 2 of medical school. Each
class comprised 132 students, for a total of 264 pos-
sible participants. Age, gender, ethnic background, or
other demographic criteria were not considered for
inclusion. This study was reviewed and approved by
the Institutional Review Board (IRB #436-17-EX).
Achievement emotions questionnaire
To measure achievement emotions, portions of the
Achievement Emotions Questionnaire (AEQ) instru-
ment were used. The AEQ is a multidimensional self-
report instrument designed to assess students’ achieve-
ment emotions. It is based on a program of quantita-
tive and qualitative research examining students’
emotions experienced in academic achievement
480 J. BURR ET AL.
situations (for a summary, see Pekrun et al.15).
Emotions are defined as sets of interrelated psycho-
logical processes including three positive emotions
(enjoyment, hope, and pride) and five negative emo-
tions (anger, anxiety, hopelessness, shame, and bore-
dom).21 These achievement emotions can be assessed
in three academic situations: class related, learning
related, and test related. Reliability measures for the
AEQ ranged from adequate to very
good (a¼ .75–.93).21
For the purposes of this study, Hope, Pride,
Anxiety, and Shame subscale questions were used. A
previous study at our institution identified these emo-
tions most closely correlated to students’ academic
performance.18 Out of consideration for the students’
time, we also chose to limit the AEQ questions used.
This resulted in AEQ surveys composed of three
scales: class-related AEQ with 34 items, learning-
related AEQ with 31 items, and test-related AEQ with
36 items. Reponses to each item were measured by a
5-point Likert scale from 1 (strongly disagree) to 5
(strongly agree).
Maslach Burnout Inventory
To measure burnout, we administered the Maslach
Burnout Inventory (MBI) General Survey for
Students. Initially published in 1981, this instrument
includes three scales to assess experienced feelings.22
This version of the MBI evaluates three aspects of
burnout: exhaustion, cynicism, and professional effi-
cacy. Exhaustion assesses feelings of exhaustion in
general. Cynicism assesses feelings of indifference and
represents dysfunctional coping with strains of school.
Professional Efficacy assesses the individual’s feelings
of effectiveness in school. Reponses to each item were
measured by a 6-point Likert scale from 1 (never) to 6
(every day). Internal reliability from a variety of stud-
ies ranged from a ¼. 70 to .90 for the three sub-
scales.23–25 Development of the MBI emerged from
the perspective that burnout is a psychological
response to aspects of daily experiences. Burnout has
been associated with brain function related to emo-
tional regulation, fine motor functioning, executive
functioning, attention, and memory.22
Academic performance
Academic Performance was measured using partici-
pants’ final overall percentage for the semester. This
percentage was constructed based on various compo-
nents, including summative assessments, quizzes,
objective structured clinical examinations, and small-
group rubrics. The final overall percentage reflects the
weighted final percentage from each course for the
semester. For example, for Year 1 students, their first
course was 5weeks and the final grade was deter-
mined by multiple-choice exam (70%), labs/small-
group assignments (20%), and quizzes or other activ-
ities (10%). The remaining four courses in the semes-
ter weighted the final grade in a similar fashion.
Academic performance used in our study was based
on the final overall percentage for the semester, which
was calculated by the final course percentage weighted
by length of course, for example, Courses 1 and 4:
%.3125 (5 weeks/16 weeks); Courses 2 and 3:
%.1875 (3 weeks/16 weeks). The sum of these
weights made up the final academic performance per-
centage. For Year 2 students, they had three courses:
One course was 10weeks, one 6weeks, and one
spanned the entire 16weeks. Weighing of multiple-
choice exams was 90% and small-group or lab work
was 10%. The final semester percentage was calculated
similarly to Year 1. Year 1 students received a final
grade of pass or fail, whereas Year 2 students could
have been assigned a grade of honors, high pass, pass,
marginal pass, or fail.
Data collection and analysis
Surveys were administered at different time points in
fall 2017 using SurveyMonkey. The survey for class-
related emotions was sent to both classes at the end of
the 1st week of the semester. The test-related survey
was sent after a course final multiple-choice examin-
ation, which was early October for Year 1 students
and late October for Year 2 students. The learning-
related survey was sent in early November. The MBI
was administered to students 3 weeks before the end
of the semester. These administration dates were
determined based on exam schedules and when the
authors felt students would respond.
All students were invited via e-mail to participate
in the first survey. Two reminders were sent during
the first survey administration period. Only those stu-
dents who completed the first survey were invited to
complete the remaining surveys.
The methods for analyzing the data included using
correlational and multiple regression statistics.
Subscale scores from the questionnaires and final
overall percentage performance for the semester were
used to explore the correlational relationship between
the Maslach burnout scores, specific achievement
emotions, and academic performance. Participants’
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AEQ subscale scores for hope, pride, anxiety, and
shame were used in a stepwise linear regression model
with backward removal.26,27 Analyses were conducted
in aggregate as well as by class.
Results
Demographics
The classroom-related AEQ items, administered first,
were sent to both classes. Ten of these e-mails were
returned undeliverable, so our sample consisted of
254 potential participants. Of those invited, 31.9%
were completed for classroom-related emotions
(16.9% first years, 15.0% second years). For test-
related emotions, 11.8% first-year and 13.0% second-
year students completed the survey. For learning-
related emotions, 19.3% students completed the survey
(8.7% first years, 10.6% second years). Forty-seven
participants completed the MBI (10.6% first years,
11.4% second years). Our final response rate was
18.5%. Figure 1 shows the time line for administration
and response rates.
To ensure that participants were representative of
each class, we compared the academic performance
(overall semester percentage) of students who com-
pleted all four surveys with those who did not. For
Year 1 students, the participant mean was 86.27%
(SD¼ 5.44) compared to nonresponding students
(87.06%, SD¼ 3.93). For Year 2, participants’ mean
was 88.48% (SD¼ 5.62) compared to nonresponders
(88.61%, SD¼ 5.52). These differences were not statis-
tically significant.
The internal reliability of subscales results indicated
adequate to very good reliability. Specifically, the MBI
subscale reliability for emotional exhaustion was a ¼
.91, for cynicism was a ¼ .84, and for professional
efficacy was a ¼ .89. For the four emotions measured
with the AEQ, reliability measure for hope was a ¼
.90, for pride was a ¼ .89, for anxiety was a ¼ .94,
and for shame was a ¼ .93.
Relationship between achievement emotions,
burnout, and academic performance
To identify a relationship between the Maslach burn-
out scores, AEQ, and academic performance in med-
ical students, Pearson correlations were analyzed.
Aggregate analysis revealed statistically significant
relationships between academic performance with pro-
fessional efficacy (r ¼ .577), hope (r ¼ .497), pride (r
¼ .411), anxiety (r ¼ .307), and shame (r ¼ .402).
Statistically significant relationships were not identi-
fied for emotional exhaustion or cynicism (Table 1).
In addition, correlation analyses were conducted
for Year 1 and Year 2 participants. Statistically signifi-
cant correlations for Year 1 participants’ academic
performance with emotional exhaustion (r ¼ .576),
cynicism (r ¼ .497), professional efficacy (r ¼ .535),
and hope (r ¼ .591). For Year 2 participants, aca-
demic performance was correlated professional effi-
cacy (r ¼ .674), hope (r ¼ .450), and pride (r ¼ .405).
Regression analysis between achievement
emotions, burnout, and academic performance
Upon analysis of the combined results of both classes,
the relationship between Maslach burnout scores,
AEQ, and academic performance was sufficiently cor-
related to warrant use of a stepwise linear regression
analysis with backward elimination. The results of
Pearson r correlations were used to identify the order
Figure 1. Time line of survey administrations. Test-related emotion surveys were administered at the end of a course. The Year 1
students finished their first course 2 weeks before the Year 2 students.
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of variables entered into the model (Table 1).27 The
subscales with statistically significant Pearson r values
included Professional Efficacy, Hope, Pride, Anxiety,
and Shame.
Professional efficacy (B ¼ .485, t¼ 3.822) was the
only significant predictor of academic performance in
the final model (Table 2). The remaining variables did
not account for a statistically significant contribution
to the regression model and were subsequently
removed from the final model. Overall, 31.3% of the
variability on overall academic performance can be
attributed to professional efficacy (Table 3).
Results were similar upon analysis of each class.
Year 1 participant results were not statistically signifi-
cant for any of the subscales, although the final model
included professional efficacy, but it was slightly
greater than the level of significance of p ¼ .05 (B ¼
.376, t¼ 2.152). Year 2 participant results were signifi-
cantly associated with professional efficacy (B ¼ .617,
t¼ 3.56). For Year 1 students, the regression model
indicated professional efficacy contributed 26.3% of
the variability on overall academic performance but
contributed 42.6% for Year 2 students.
Discussion
Over the past 60 years, personal factors have been
considered influential in successful academic pur-
suits.28 When emotional antecedents were considered,
anxiety has been the most pervasive focus of study in
education.29–32 In the past 20 years, educational
researchers have broadened the scope of emotions
potentially impacting academic performance,33,34 iden-
tifying emotions that have a positive or negative asso-
ciation with learning and recall.35
Our results indicate that professional efficacy was
significantly associated with medical student academic
performance over other subscales of the MBI or
achievement emotions. Bandura’s self-efficacy theory
suggests that behavior is influenced by the belief that
one has the capability to accomplish a goal. Medical
students are primarily goal oriented, and individuals
Table 1. Correlations of academic performance (%) with Maslach Burnout Inventory and Achievement Emotions Questionnaire
subscales for combined classes.
M SD a Overall % Emotional Exhaustion Cynicism Professional Efficacy Hope Pride Shame
Emotional Exhaustion 19.85 6.37 .91 .210
Cynicism 11.59 6.24 .84 .097 .593
Professional Efficacy 24.74 6.76 .89 .577 .417 .332
Hope 73.18 11.36 .90 .497 .479 .495 .687
Pride 68.47 11.10 .89 .411 .315 .309 .649 .677
Shame 75.35 18.13 .93 .402 .504 .344 .538 .654 .385
Anxiety 93.06 21.67 .94 .307 .613 .447 .571 .543 .357 .748
Correlation is significant at the .05 level (two-tailed).Correlation is significant at the .01 level (two-tailed).
Table 2. Stepwise regression of academic performance (%) with Maslach Burnout Inventory and Achievement Emotions
Questionnaire subscales for combined classes.
Model
Unstandardized
Coefficients
Standardized Coefficients
t Sig.
95% Confidence Interval for Beta
Beta SE Beta Lower Bound Upper Bound
1 (Constant) 70.989 11.902 5.965 .000 46.610 95.368
Prof Efficacy .365 .238 .421 1.533 .137 .123 .852
Hope .001 .147 .002 .008 .994 .300 .302
Pride .096 .130 .182 .739 .466 .170 .361
Anxiety .036 .066 .134 .553 .585 .098 .171
Shame .049 .081 .153 .609 .547 .215 .117
2 (Constant) 71.050 8.716 8.151 .000 53.223 88.877
Prof Efficacy .365 .225 .422 1.626 .115 .094 .824
Pride .096 .114 .183 .844 .405 .137 .329
Anxiety .036 .064 .134 .568 .574 .094 .166
Shame .050 .076 .153 .653 .519 .204 .105
3 (Constant) 72.845 8.032 9.070 .000 56.442 89.248
Prof Efficacy .332 .214 .383 1.548 .132 .106 .769
Pride .103 .112 .194 .914 .368 .127 .332
Shame .023 .059 .072 .392 .698 .145 .098
4 (Constant) 70.554 5.434 12.984 .000 59.472 81.636
Prof Efficacy .376 .178 .435 2.110 .043 .013 .740
Pride .094 .109 .179 .867 .393 .127 .316
5 (Constant) 74.320 3.249 22.876 .000 67.703 80.938
Prof Efficacy .485 .127 .560 3.822 .001 .226 .743
Note. Dependent variable: Academic Performance (%). Prof¼ professional.
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tend to engage in activities in which they feel confi-
dent they will be successful.36 Therefore, increasing
professional efficacy of medical students may lead to
increased engagement in activities conducive to
improving academic performance.
The positive emotions included in this study sup-
port the contribution of professional efficacy in aca-
demic performance. Hope has been defined as an
optimistic expectancy related to achievement in aca-
demic activities.37,38 In a previous study investigating
anatomy performance with achievement emotions,
pride was the only achievement emotion statistically
associated with academic performance.18 Pride is
closely related to self-efficacy in that it is an enhanced
sense of self-esteem attributed to individual effort.35
Both of these emotions were strongly correlated to
academic performance with our study participants.
These findings reinforce research related to incre-
mental theories of intelligence and well-being.31
Learners exhibiting incremental beliefs tend to use
more adaptive, self-regulatory behaviors to increase
odds of success.39 Based on Frederickson’s findings,
experiencing positive emotions increased personal
resources, allowing individuals to be more creative,
knowledgeable, and resilient long after the experience
was over.32 Those individuals who exhibit entity theo-
ries perceive intelligence as fixed40 and ultimately lack
confidence in personal attributes to be successful. Our
findings expand on the previous study18 of a single
class to an entire semester of experience, further dem-
onstrating the association with self-efficacy and posi-
tive emotions.
Based on these findings, efforts should be made to
enhance student self-efficacy, which has its roots in
feeling confident about one’s capabilities. To facilitate
self-efficacy, mastery experiences are the most power-
ful at giving students feelings of success.41 Low-stakes
examinations or flipped classroom experiences in
which students find success frequently may be used to
enhance self-efficacy. With the structure of our new
curriculum, these types of activities were incorporated
to a greater degree than the legacy curriculum. This
could explain why self-efficacy resulted in a relatively
weaker association with academic achievement in
Year 1 students. The introduction of these activities
can lead to a larger majority of students exhibiting
uncertainty, which may reduce the variation in sub-
scale scores. The decreased emphasis on multiple-
choice examinations in the new curriculum may
explain the lower variance in academic achievement
as well. In addition, Year 2 students have the add-
itional year in their curriculum and thus have devel-
oped strategies to achieve academic goals, thereby
enhancing their self-efficacy.
Another source of self-efficacy is drawn from
physiological, emotional, and mood states. Positive
affective states strengthen self-efficacy, allowing stu-
dents to cognitively appraise situations as challenges
to be achieved. Should negative emotions present, stu-
dents may be dejected and anticipate failure. Lee
et al.42 found that ruminating on negative experiences
also inhibits emotional self-regulation. Our results
that Year 1 students’ professional efficacy was nearly
statistically significant may be indicative of the uncer-
tainties related to the new curriculum. The students
had no clear way of appraising performance due to
variability in weights of grading in each block. This
uncertainty may have added to stress43 and rumin-
ation,42,44 leading to an inability to self-regu-
late learning.
Providing students with academic coaching coupled
with guidance on how to master material may develop
incremental mind-set, which will help them identify
strategies to achieve goals and overcome negative
emotions.39,42 Coaching can help students identify
specific short-term milestones to better achieve their
goals.45 This could be done by helping students
incorporate self-testing into studying to enhance
Table 3. Stepwise regression model summaryf for academic performance (%) with Maslach Burnout Inventory and Achievement
Emotions Questionnaire subscales for combined classes.
Model R R2 Adjusted R2 SE of the Estimate
Change Statistics
Durbin-WatsonR2 Change F Change df1 df2 Sig. F Change
1 .583a .340 .223 5.15827% .340 2.890 5 28 .032
2 .583b .340 .249 5.06856% .000 .000 1 28 .994
3 .577c .333 .266 5.01102% .007 .323 1 29 .574
4 .574d .330 .286 4.94215% .003 .154 1 30 .698
5 .560e .313 .292 4.92287% .016 .751 1 31 .393 1.942
aPredictors: (Constant), Shame, Pride, Anxiety, Professional Efficacy, Hope.
bPredictors: (Constant), Shame, Pride, Anxiety, Professional Efficacy.
cPredictors: (Constant), Shame, Pride, Professional Efficacy.
dPredictors: (Constant), Pride, Professional Efficacy.
ePredictors: (Constant), Professional Efficacy.
fDependent Variable: Academic Performance (Percentage).
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retrieval, which will help them on exams. These activ-
ities may, in turn, enhance their sense of pride and
self-efficacy. Providing individual coaching may be a
challenge,45 but worth the investment over the cost of
remediating students.46 Individualized attention
through coaching is supported by the social cognitive
career theory, which notes interventions such as
coaching may increase efficacy potential.47
Sample selection was limited to one medical school,
which may have limited external validity. The final
sample size was also small. This may be the result of
students being overwhelmed with their studies later in
the semester or perhaps not doing well in their
courses. However, a comparison of those completing
all four questionnaires with those who did not showed
no significant difference in overall academic perform-
ance. To generalize the results of this study, repeating
this study in conjunction with other medical schools
will offer a broader population from which to draw
inferences about the findings.
Conclusion
Understanding emotional responses and feelings expe-
rienced in academic settings may offer medical educa-
tors insight into how attributions and appraisals
influence academic performance. Due to the influence
of positive emotions on incremental mind-sets,39 pro-
grams focused on problem-solving strategies, metacog-
nitive skill development, and test-taking skills can
enhance self-efficacy. This, in turn, may enhance their
cognitive reappraisal of situations and potentially
improve achievement outcomes.48
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